Selective changes in nocifensive behavior despite normal cutaneous axon innervation in leptin receptor-null mutant (db/db) mice.
Much of our understanding of the effects of diabetes on the peripheral nervous system is derived from models induced by streptozotocin in which hyperglycemia is rapidly caused by pancreatic beta-cell destruction. Here, we have quantified sensory impairments over time in leptin receptor (lepr)-null mutant -/- mice, a type 2 model of diabetes in which the absence of leptin receptor signaling leads to obesity and chronic hyperglycemia by 4 weeks of age. To assess these mice as a model for peripheral neuropathy, we quantified the responsiveness of lepr -/- mice to mechanical, thermal, and chemogenic stimuli, as well as epidermal and dermal innervation of the hind paw. Compared with wild-type +/+ and heterozygous +/- mice, lepr -/- mice displayed reduced sensitivity to mechanical stimuli by 6 weeks of age, and however, responses to noxious heat were normal. Lepr -/- mice also devoted less activity to their injected paw during the second phase following formalin administration. However, epidermal and dermal innervation of lepr -/- mice was not different from that of lepr +/+ and +/- mice even after 10 weeks of hyperglycemia, suggesting that cutaneous innervation is resistant to chronic hyperglycemia in these mice. These results suggest that certain rodent nocifensive behaviors may be linked to the abundance of cutaneous innervation, while others are not. Finally, these results reveal that the lepr -/- mice may not be useful to study neuropathy associated with distal axonal degeneration but may be better suited for studies of hyperglycemia-induced sensory neuron dysfunction without distal nerve loss.